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"PORCINE ISLETS FOR XENOTRANSPLANTATION" 
TECHNICAL FIELD 

The invention relates to the use of porcine pancreatic islet cells for the treatment of diabetes. 
More particularly but not exclusively it relates to the use of porcine pancreatic' islet cells with 
associated Sertoli cells for the treatment of diabetes by xenotransplantation. 

BACKGROUND 

Background and Rationale for Porcine Islet Cell Xenotransplantation. 

Type 1 (insulin-dependent) diabetes mellitus is a common endocrine disorder that results in 
substantial morbidity and mortality, and has a major financial impact on individual patients and 
healthcare systems. Treatment with insulin, while life-saving, often does not provide sufficient 
control of blood glucose to prevent the life-shortening complications of the disease, and this has 
given rise to intensive research into better methods of achieving and sustaining 
nonnoglycaemia. Among the newer treatment strategies that have been proposed, 
transplantation of pancreatic p* islet cells, obtained either from other humans or ani mal s, has 
received the most attention worldwide. This is because islet cell transplantation can restore not 
only ihe insulin-secreting unit, but also the precise fine-tuning of insulin release in response to 
multiple neural and humoral signals arising within and beyond the islets of Langerbans. 

As human islet cell transplantation (allotransplantation) is limited by the shortage, of human 
islet tissue, the use of pig islet cells is currently viewed as the most promising alternative since: 

(a) pig and human insulin have close structural and biological similarities; 

(b) physiological glucose levels in pigs are similar to those in humans; and 

(c) the supply of pig ceils can be readily expanded by optimising the supply of donor 
animals. 



The rationale for this treatment approach (termed 'xenotransplantation') is that the implanted 
porcine islets have the potential to irrfmic the normal physiological insulin response in type I 
diabetics, such that near-normal blood glucose levels may- b^Mevable wiW insulm-or-wth. 
a reduced requirement for it. As a consequence, long-term diabetes compUcations may be 
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consent to the procedure includes consent to ongoing post-transplant microbiological 
monitoring. 

OBJECT OF THE INVENTION 

It is an object of the invention to provide a method of treatment of diabetes, and/or a means to 
aid treatment of diabetes which has improvements to, or provides an alternative from, the 
abovementioned methods and/or means. 

STATEMENTS OF THE INVENTION 

According to a first aspect of the invention there is provided a method of preparing aggregates 
of porcine pancreatic islets and porcine Sertoli cells capable upon implantation into a recipient, 
of producing insulin in vivo, including or comprising the steps of: 

1) isolation of porcine islet cells from the pancreas of donor piglets; 

2) isolation of porcine Sertoli cells from the testes of donor piglets; 

3) culturing the Sertoli cells for at least 1 day; 

4) addition of isolated porcine cells to the cultured Sertoli cells at a predetermined ratio; 
. 5) co-culturing the islet cells and Sertoli cells for at least 1 day; 

6) scraping the Sertoli cell layer over the islets to form aggregates; and 

7) culturing the aggregates for up to 24 hours. 

Preferably the combination is in a predetermining ratio from 1:20,000 (islet:SertoIi cells) to 
1:100; more preferably the ratio is between 1:2,000 to 1:4,000. 

Preferably the culturing step is over a time period between 3 to 7 days more preferably it is for 
^ days. < 

Preferably the isolation of the islets is followed by purification of the islets. 

Preferably the isolation and purification of the islets together comprise or include the steps of: 

a) surgical removal, 

b) collagenase digestion, 

c) washing and culturing of the islets. 
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CLAIMS: 

1. A method of preparing aggregates of porcine pancreatic islets and porcine Sertoli cells 
capable upon implantation into a recipient, of producing insulin in vivo, including or 
comprising the steps of: . 

1) isolation of porcine islet cells from the pancreas of donor piglets; 

2) isolation of porcine Sertoli cells from the testes of donor piglets; 

3) culturing the Sertoli cells for at least 1 day; 

4) addition of isolated porcine cells to the cultured Sertoli cells at a predetermined ratio; 

5) co-cuituring the islet cells and Sertoli cells for at least 1 day; 

6) scraping the Sertoli cell layer over the islets to form aggregates; and 

7) culturing the aggregates for up to 24 hours, 

2. A method of claim 1 wherein said aggregate is a combination of islet:sertoli cells in a 
predetermining ratio from 1 :20>GOO to 1 : 1 00;, 

3 . A method of claim 2 wherein said ratio is between 1 ;2,000 to 1 :4,0Q0. 

4. ■ A method of any one of the preceding claims wherein said co-cultnring step 5) is over a 
time period between 3 to 7 days. 

5. A method of claim 4 wherein the time period is for 5 days. 

6. A method of any one of the preceding claims wherein said isolation of the islets is 
followed by purification of the islets. 

7. A method of claim 6 wherein the isolation and purification of the islets together 
comprise or include the steps of: 

a) surgical removal* 

b) collagenase digestion, 

c) washing and culturing of the islets. 

8. A method of claim 7 wherein said collagenase digestion involves Liberase. H and 
Xylocaine, 

9. A method of any one of the preceding clairds wherein said isolation of the Sertoli cells 
is followed by purification of the Sertoli cells. 
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10* A method of claim 9 wherein said isolation and purification of the Sertoli cells together 
comprise or include the steps of; 

a) surgical removal, 

b) digestion with trypsin, Dnase, 

c) washing and cnlturing of the cells. 

11. A method of any one of the preceding claims wherein the method further includes the 
additional step of;- 

8) virological and microbiological testing and/or monitoring of die aggregates 
and/or components thereof. 

12. A method of any one of the preceding claims wherein the method additionally or 
alternatively includes a prestep before step 1 of virological monitoring and/or testing of one or 
both of the islets and Sertoli cells. 

13. A method of any one of the preceding claims wherein the method additionally or 
alternatively includes a pre-step of virological monitoring and/or testing of the piglet donors. 

14. A method of any one of the preceding claims wherein said islets and Sertoli cells derive 
from the same herd or from the same donor piglet(s). 

15. A method of claim 14 wherein the piglet(s) are about one week old donors. 

16. A method of any one of the preceding claims wherein the piglet(s) are monitored and/or 
tested for infectious agents. 

17. A method of any one of the preceding claims wherein said piglet(s) are from a New 
Zealand pig herd. 

18. A method of any one of the preceding claims wherein the step of the formation of the 
aggregate additionally or alternatively includes the preservation of the original characteristics 
and/or native structure of the islets. 

19. An aggregate of porcine islets with Sertoli cells prepared substantially according to a 
method of any one of claims 1 to 1 8. 

20. A method of treating a patient suffering from diabetes mellitus comprising or including 
the steps of; 

1) preparing one or more aggregates of porcine islets with Sertoli cells prepared 
substantially according to a method of any one of claims 1 to 1 8, 
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2) implanting or otherwise administering one or more aggregate to the patient 

21. A method of claim 20 wherein said step of implanting or administering the aggregate 
may be by: 

encapsulation of the aggregate in a suitable biocompatible material, 
confinement into a suitable device 

inclusion in a matrix preparation selected from gelatin, collagen, and natural 
carbohydrate polymers; and 

inclusion in plasma thrombin clot or an autologous plasma clot produced with 
allogeneic thrombin. 

22. A method of claim 2 1 wherein the biocompatible material is a suitable alginate, 

23. A method of any one of claims 21 to 22 wherein said device is a vascularized tube. 

24. A device for implantation into a recipient suffering from diabetes mellitus, the device 
incorporating aggregates of porcine pancreatic islets and porcine Sertoli cells, the aggregates 
being, or possessing the characteristics of, the aggregates of claim 19* 

25. A device of claim 24 wherein said device incorporating the aggregates may be one of: 
a suitable biocompatible material as a capsule; 

a vascularized tube; 

a matrix preparation comprising gelatin, collagen, or natural carbohydrate 
polymers. 

a plasma thrombin clot or an autologous plasma clot produced with allogeneic thrombin. 

26. A device of claim 25 wherein said biocompatible material is a suitable alginate, 

27 v A method of preparing aggregates of porcine pancreatic islets and porcine Sertoli cells 
prepared substantially according to Figure 1 , 

28. An aggregate of porcine pancreatic islets and porcine Sertoli cells substantially as 
described herein and with reference to any one or more of Figures 1 to 5. 
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